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WHAT IS THE RELATIONSHIP BETWEEN TYPES OF DIETARY FAT CONSUMED
AND RISK OF CARDIOVASCULAR DISEASE?: SYSTEMATIC REVIEW
PROTOCOL

This document describes the protocol for a systematic review to answer the following question:
What is the relationship between types of dietary fat consumed and risk of cardiovascular disease?

The 2020 Dietary Guidelines Advisory Committee, Dietary Fats and Seafood Subcommittee,
answered this question by conducting a systematic review with support from the USDA’s Nutrition
Evidence Systematic Review (NESR).

The types of dietary fat that were considered in answering this question include saturated, omega-3
and omega-6 polyunsaturated, monounsaturated fatty acids, and dietary cholesterol.

As described in this systematic review protocol, the 2020 Advisory Committee reviewed evidence on
types of fat consumed by adults and risk of cardiovascular disease, published since that considered
by the 2015 Dietary Guidelines Advisory Committee. The 2015 Dietary Guidelines Advisory
Committee answered the question: What is the relationship between intake of saturated fat and risk of
cardiovascular disease? Documentation of the evidence considered by the 2015 Dietary Guidelines
Advisory Committee is available in “Part D. Chapter 6: Cross-Cutting Topics of Public Health
Importance (page 337-341)” of their scientific report!.

The protocol also specifies that evidence on types of fats consumed by children and adolescents and
risk of cardiovascular disease, which was not addressed in the evidence reviewed by the 2015
Advisory Committee, was examined in this new NESR systematic review.

NESR methodology for answering a systematic review question involves:
searching for and selecting articles,
extracting data and assessing the risk of bias of results from each included article,
synthesizing the evidence,
developing a conclusion statement,
grading the evidence underlying the conclusion statement, and
e recommending future research.
More information about NESR’s systematic review methodology is available on the NESR website:
https://nesr.usda.qov/2020-dietary-guidelines-advisory-committee-systematic-reviews.

This protocol is up-to-date as of: 4/20/2020.

This document reflects the protocol as it was implemented. It now includes the electronic databases
and search terms, and literature search and screening results, including a list of included articles, and
a list of excluded articles with the rationale for exclusion.

iDietary Guidelines Advisory Committee. 2015. Scientific Report of the 2015 Dietary Guidelines Advisory Committee:
Advisory Report to the Secretary of Health and Human Services and the Secretary of Agriculture. U.S. Department of
Agriculture, Agricultural Research Service, Washington, DC.
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ANALYTIC FRAMEWORK

The analytic framework (Figure 1) illustrates the overall scope of the systematic review, including the
population, the interventions and/or exposures, comparators, and outcomes of interest. It also
includes definitions of key terms and identifies key confounders considered in the systematic review.
The inclusion and exclusion criteria that follow provide additional information about how parts of the
analytic framework were defined and operationalized for the review.

Figure 1: Analytic framework
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LITERATURE SEARCH AND SCREENING PLAN

Inclusion and exclusion criteria

This table provides the inclusion and exclusion criteria for the systematic review. The inclusion
and exclusion criteria are a set of characteristics used to determine which articles identified in the
literature search were included in or excluded from the systematic review.

Table 1. Inclusion and exclusion criteria

Category Inclusion Criteria Exclusion Criteria
Study e Randomized controlled trials e Uncontrolled trials
design

e Non-randomized controlled trials,
including quasi-experimental and
controlled before-and-after studies

e Prospective cohort studies
e Retrospective cohort studies
e Nested case-control studies

e Case-control studies
e Cross-sectional studies

e Uncontrolled before-and-after
studies

e Narrative reviews
e Systematic reviews

e Meta-analyses

Intervention/ e Consumption of type(s) of dietary
exposure fats

o Types of dietary fat to be
considered included
saturated, omega-3 and
omega-6 polyunsaturated,
monounsaturated fatty
acids, and dietary
cholesterol.

o The source, amount,
proportion, and replacement
with other dietary fats
and/or carbohydrate/protein
will also be considered in
analyses

e Studies that do not assess
consumption of type(s) of
dietary fats (e.g., studies that
only examined biomarkers for
consumption)

e Studies that only assess total
fat intake or overall
macronutrient composition

e Studies that only assess
trans fat

e Studies that examine food
products not widely available
to U.S. consumers

e Studies that exclusively
assess intake of fat from
supplements or fish oils

e Human milk and/or infant
formula as the only source of
dietary fat

e Multi-component interventions
that do not isolate the impact
of type of fat
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Category Inclusion Criteria Exclusion Criteria
Comparator e Consumption of different type(s), e No comparator
source(s), amount(s), and/or
proportion(s) of dietary fats, or
replacement with dietary
carbohydrates and/or protein
Outcomes Intermediate Outcomes (All study e Studies that only assess
designs in children; Interventions only post-prandial lipid levels (i.e.,
in adults) total, LDL-, and HDL-
e Blood pressure (systolic and {:r?ollecsetﬁ;oel,s)and/ or
diastolic) (<18y of age) g y.
e Total Cholesterol (TC) e Studies that only assess
serum lipid ratios (i.e.,
o Dlchslsier TC:HDL, LDL:HDL ratios)
e HDL-Cholesterol - S
: - . ood pressure in adults
e Triglycerides (>18y of age)
Endpoint Outcomes e Intermediate outcomes in
e Cardiovascular disease observational studies
(myocardial infarction, coronary conducted in adults (>18y of
heart disease, coronary artery )
disease, congestive heart failure,
peripheral artery disease)
e Stroke
e Venous thrombosis
e Cardiovascular disease mortality
Study e Observational studies: Any e RCTs and NRCTs:
duration duration Interventions <4wk in duration
e RCTs and NRCTs: Interventions
24wk in duration
Date of e January 1990 to October 2019 for e Atrticles published prior to
publication articles on types of dietary fat January 1990 on types of fat

consumed by children and
adolescents and risk of
cardiovascular disease.

e January 2010 to October 2019 for
articles on types of dietary fat
consumed by adults and risk of
cardiovascular disease.'

consumed by children and
adolescents and risk of
cardiovascular disease.

e Articles published before
2010 on types of fat
consumed by adults and risk
of cardiovascular disease.

i Note: This systematic review builds upon the 2015 DGAC report that considered evidence in adults preceding
January 2010.
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Category Inclusion Criteria

Exclusion Criteria

Publication e Articles that have been peer-
status reviewed

Articles that have not been
peer-reviewed and are not
published in peer-reviewed
journals, including
unpublished data,
manuscripts, reports,
abstracts, and conference
proceedings

Language of Articles published in English

Articles published in

publication languages other than English
Countryi e Studies conducted in countries Studies conducted in
ranked as high or very high human countries ranked as medium
development or lower human development
Study ¢ Human subjects (male and/or Non-human subjects (e.g.,

animal models or in-vitro
models)

participants female)

e Females who are pregnant and/or
lactating

il The Human Development classification was based on the Human Development Index (HDI) ranking (1) from the
year the study intervention occurred or data were collected. If the study did not report the year in which the
intervention occurred or data were collected, the HDI classification for the year of publication was applied. HDI values
are available from 1990 to present. If a study was conducted in 2018 or 2019, the most current HDI classification was
applied. If a study was conducted prior to 1990, the HDI classification from 1990 was applied. When a country was
not included in the HDI ranking, the current country classification from the World Bank (2) is used instead.

1. UN Development Program. HDI 1990-2017 HDRO calculations based on data from UNDESA (2017a), UNESCO
Institute for Statistics (2018), United Nations Statistics Division (2018b), World Bank (2018b), Barro and Lee (2016)
and IMF (2018). Available from: http://hdr.undp.org/en/data.
2. The World Bank. World Bank country and lending groups. Available from:
https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-country-and-lending-groups
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Category Inclusion Criteria

Exclusion Criteria

Age of study e
participants

Age at intervention or exposure:

o Infants and toddlers (birth to
24 months)

o Children and adolescents
(2-18 years)

o Adults (ages 19-64 years)

o Older adults (ages 65 years
and older)

e Age at intermediate outcomes:

o Infants and toddlers (birth to
24 months)

o Children and adolescents
(2-18 years)

o Adults (ages 19-64 years)

o Older adults (ages 65 years
and older)

e Age at endpoint outcomes:
o Adults (ages 19-64 years)

o Older adults (ages 65 years
and older)

e Age at endpoint outcome:
o Infants and toddlers
(birth to 24 months)
o Children and
adolescents (2-18
years)
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Category Inclusion Criteria Exclusion Criteria

Health e Studies that enroll participants who Studies that exclusively
status of are healthy and/or at risk for enroll participants diagnosed
study chronic disease, including those with a disease (e.g., diabetes,

participants

with obesity

e Studies that exclusively enroll
participants with high blood
pressure or high cholesterol and
are evaluating cardiovascular
disease endpoint outcomes

e Studies that enroll some
participants diagnosed with
cardiovascular disease endpoint
outcomes.

e Studies that enroll some
participants diagnosed with a
disease or hospitalized with and
illness or injury

e Studies that enroll infants born full-
term (=237 weeks and 0/7 days
gestational age)

e Studies that enroll some infants
born preterm (gestational age <37
weeks and 0/7 days), infants with
low birth weight (<2500g), and/or
infants born small for gestational
age

renal disease), or hospitalized
with an illness or injury (For
this criterion, studies that
exclusively enroll participants
with obesity will not be
excluded)

Studies that exclusively
enroll participants with
cardiovascular disease
endpoint outcomes (i.e.,
studies that aim to treat
participants who have already
been diagnosed with
cardiovascular disease)

Studies that exclusively
enroll participants with high
blood lipids (e.g., TC, LDL,
HDL, or triglycerides) and are
evaluating any blood lipid
intermediate outcome (i.e.,
studies that aim to treat
participants who already have
high cholesterol or blood
lipids)

Electronic databases and search terms

Listed below are the databases searched to identify all potentially relevant articles that have been
published to address the systematic review question. Two search strategies were developed and
implemented each in four databases (PubMed, Cochrane Central Register of Controlled Trials
(CENTRAL), Embase and Cumulative Index of Nursing and Allied Health Literature (CINAHL) to
conduct this systematic review.

Search strategy 1: Search strategy to capture the literature on types of dietary fats and
risk of cardiovascular disease for children and adolescents from 1990-2009

PubMed

Provider: U.S. National Library of Medicine
Date(s) Searched: October 30, 2019

Date range searched: January 1, 1990-December 31, 2009

Search Strategy:

#5 - (#1 AND #2 AND #3) NOT ("Animals"[Mesh] NOT ("Animals"[Mesh] AND
"Humans"[Mesh])) NOT (editorial[ptyp] OR comment[ptyp] OR news|[ptyp] OR letter[ptyp] OR
Question: What is the relationship between types of dietary fat consumed and risk of cardiovascular disease? 8
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review[ptyp] OR systematic review[ptyp] OR systematic review[ti] OR meta-analysis[ptyp] OR
meta-analysis[ti] OR meta-analyses|ti] OR retracted publication[ptyp] OR retraction of
publication[ptyp] OR retraction of publication[tiab] OR retraction notice][ti]) Filters: Publication
date from 1990/01/01 to 2009/12/31; English

#4 - (#1 AND #2 AND #3)

#3 - "Child"[Mesh] OR child[tiab] OR children[tiab] OR youth* OR "Adolescent"[Mesh] OR
adolescence[tiab] OR adolescent* OR teen[tiab] OR teens|tiab] OR teenager* OR preteen* OR
pre-teen* OR pre-adolesc* OR preadolesc* OR preschool* OR "Pediatrics"[Mesh] OR
pediatric* OR paediatric* OR "Infant"[Mesh] OR Infan*[tiab] OR newborn*[tiab] OR new-
born*[tiab] OR perinat*[tiab] OR neonat* OR prematur* OR preterm* OR baby[tiab] OR
babies[tiab] OR toddler*[tiab] OR boy[tiab] OR boys|[tiab] OR girl[tiab] OR girls[tiab] OR
schoolchild* OR middle school* OR high school* OR juvenile[tiab] OR pubescent[tiab] OR pre
pubescent[tiab] OR prepubescent[tiab] OR kid[tiab] OR kids[tiab] OR early childhood[tiab] OR
early years[tiab] OR pre-k[tiab] OR pre-primary[tiab] OR under five*[tiab] OR young child*[tiab]
OR head start[tiab] OR prekindergarten[tiab] OR pre-kindergarten[tiab]

#2 - "Cardiovascular Diseases"[Mesh:noexp] OR cardiovascular disease*[tiab] OR coronary
artery disease[tiab] OR heart disease*[tiab] OR "Heart Failure"[Mesh] OR heart failure[tiab] OR
"Myocardial Infarction"[Mesh] OR myocardial infarction*[tiab] OR "Myocardial Ischemia”[Mesh]
OR Myocardial Ischemia*[tiab] OR "Stroke"[Mesh] OR stroke[tiab] OR anginaftiab] OR heart
attack[tiab] OR "Cardiovascular System"[Mesh] OR "cardiometabolic health" OR
cardiovascular health[tiab] OR "cardiac health" OR "cardiovascular biomarkers" OR "Venous
Thrombosis"[Mesh] OR venous thrombosis[tiab] OR hypertension[tiab] OR high blood
pressure[tiab] OR "Lipids/blood"[Mesh] OR "Cholesterol, HDL"[Mesh] OR HDL cholesterol[tiab]
OR "Cholesterol, LDL"[Mesh] OR LDL cholesterol[tiab] OR total cholesterol[tiab] OR
"Triglycerides"[Mesh] OR triglycerides[tiab]

#1 - "Dietary Fats"[Mesh] OR dietary fat* OR diet fat* OR dietary lipid* OR fat consumption*
OR fat intake* OR "Fatty Acids"[Mesh:noexp] OR fatty acid* OR saturated fat* OR "Fatty
Acids, Monounsaturated"[Mesh] OR monounsaturated fat* OR mono-unsaturated fat* OR
polyunsaturated fat* OR poly-unsaturated fat* OR unsaturated fat* OR unsaturated fatty acid*
OR "Fatty Acids, Omega-3"[Mesh] OR omega-3[tiab] OR N-3 fatty acid* OR "Fatty Acids,
Omega-6"[Mesh] OR omega-6 OR N-6 fatty acid* OR MUFA* OR PUFA* OR "Cholesteroal,
Dietary"[Mesh] OR dietary cholesterol* OR alpha-linolenic acid* OR eicosapentaenoic acid*
OR docosahexaenoic acid* OR linoleic acid* OR alpha-linolenic acid* OR arachidonic acid*
OR "Fats, Unsaturated"[Mesh] OR milk fat*[tiab] OR "Butter"[Mesh] OR butter[tiab] OR
Ghee[tiab] OR "Margarine"[Mesh] OR margarine[tiab] OR dietary oil* OR "Plant Oils"[Mesh]
OR plant oil* OR "Fish Qils"[Mesh] OR fish oil* OR olive oil* OR corn oil* OR cottonseed oil*
OR cotton seed oil* OR safflower oil* OR sesame oil* OR soybean oil* OR soya-bean oil* OR
linseed oil* OR canola oil* OR peanut oil* OR coconut oil* OR edible oil* OR palm oil* OR fish
oil* OR maize oil* OR oleic acid* OR ((fat[tiab] OR fatty[tiab]) AND (saturat* OR unsatur* OR
monounsatur* OR polyunsatur* OR poly-unsatur* OR linolenic acid* OR "Milk"[Mesh] OR
milk[tiab] OR "Infant Formula"[Mesh] OR infant formula*[tiab]))

Cochrane Central Register of Controlled Trials (CENTRAL)
e Provider: John Wiley & Sons
e Date(s) Searched: October 30, 2019
e Date range searched: January 1, 1990-December 31, 2009
e Search Strategy:

#1 - [mh "Dietary Fats"] OR [mh M Fatty Acids"] OR [mh "Fatty Acids, Monounsaturated"] OR
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[mh "Fatty Acids, Omega-3"] OR [mh "Fatty Acids, Omega-6"] OR [mh "Cholesterol, Dietary"]
OR [mh "Fats, Unsaturated"] OR [mh Butter] OR [mh Margarine] OR [mh “Plant Oils”] OR [mh
"Fish Qils"]

#2 - (“dietary fat*” OR “diet fat*” OR “dietary lipid*” OR “fat consumption*” OR “fat intake® OR
“fatty acid*” OR “saturated fat*” OR “monounsaturated fat*” OR “mono-unsaturated fat*” OR
“‘polyunsaturated fat*” OR “poly-unsaturated fat*” OR “unsaturated fat*” OR “unsaturated fatty
acid*” OR omega-3 OR “N-3 fatty acid*” OR omega-6 OR “N-6 fatty acid*” OR MUFA* OR
PUFA* OR “dietary cholesterol*” OR “alpha-linolenic acid*” OR “eicosapentaenoic acid*” OR
“‘docosahexaenoic acid*” OR “linoleic acid*” OR “alpha-linolenic acid*” OR “arachidonic acid*”
OR “milk fat*” OR butter OR Ghee OR margarine OR “dietary oil*” OR “plant oil*” OR “fish oil*”
OR “olive oil*” OR “corn oil*” OR “cottonseed oil*” OR “cotton seed oil*” OR “safflower oil*” OR
“sesame oil*” OR “soybean oil*” OR “soya-bean oil*” OR “linseed oil*” OR “canola oil*” OR
“peanut oil*” OR “coconut oil*” OR “edible oil*” OR “palm oil*” OR “fish oil*” OR “maize oil*” OR
“oleic acid*”):ti,ab,kw

#3 - ((fat OR fatty) NEAR/6 (saturat* OR unsatur* OR monounsatur* OR polyunsatur* OR poly-
unsatur® OR “linolenic acid*” OR [mh Milk] OR milk OR [mh "Infant Formula"] OR “infant
formula®”)):ti,ab,kw

#4 - #1 OR #2 OR #3

#5 - [mh "'Cardiovascular Diseases"] OR [mh "Heart Failure”] OR [mh "Myocardial Ischemia”]
OR [mh "Myocardial Infarction”] OR [mh Stroke] OR [mh "Cardiovascular System"] OR [mh
"Venous Thrombosis"] OR [mh Lipids/BL] OR [mh "Cholesterol, HDL"] OR [mh "Cholesterol,
LDL"] OR [mh Triglycerides]

#6 - (“cardiovascular disease*” OR “coronary artery disease” OR “heart disease*” OR “heart
failure” OR “myocardial infarction®” OR “myocardial ischemia*” OR stroke OR angina OR
“heart attack” OR “cardiometabolic health” OR “cardiovascular health” OR “cardiac health” OR
“cardiovascular biomarkers” OR “venous thrombosis” OR hypertension OR “high blood
pressure” OR “HDL cholesterol” OR “LDL cholesterol” OR “total cholesterol” OR
triglycerides):ti,ab,kw"

#7 - #5 OR #6
#8 - [mh Child] OR [mh Adolescent] OR [mh Pediatrics] OR [mh Infant]

#9 - (Child OR children OR youth* OR adolescence OR adolescent* OR teen OR teens OR
teenager* OR preteen* OR pre-teen* OR pre-adolesc* OR preadolesc* OR preschool* OR
pediatric* OR paediatric* OR Infan* OR newborn* OR new-born* OR perinat* OR neonat* OR
prematur* OR preterm* OR baby OR babies OR toddler* OR boy OR boys OR girl OR girls OR
schoolchild* OR “middle school*” OR “high school*” OR juvenile OR pubescent OR “pre
pubescent” OR prepubescent OR kid OR kids OR “early childhood” OR “early years” OR pre-k
OR pre-primary OR “under five*” OR “young child*” OR “head start” OR prekindergarten OR
pre-kindergarten):ti,ab,kw

#10 - #8 OR #9

#11 - #4 AND #7 AND #10" with Publication Year from 1990 to 2009, in Trials (Word variations
have been searched)

*9

Embase
e Provider: Elsevier
e Date(s) Searched: October 30, 2019
e Date range searched: January 1, 1990-December 31, 2009
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e Search Strategy:

#11 - #4 AND #7 AND #10 AND ([article]/lim OR [article in press]/lim) AND [humans]/lim AND
[english]/lim AND [1990-2009]/py NOT ([conference abstract]/lim OR [conference review]/lim
OR [conference paper]/lim OR [editorial]/lim OR [erratum]/lim OR [letter]/lim OR [note]/lim OR
[review]/lim OR [systematic review]/lim OR [meta analysis]/lim)

#10 - #8 OR #9

#9 - child:ab,ti OR children:ab,ti OR youth*:ab,ti OR adolescence:ab,ti OR adolescent*:ab,ti
OR teen:ab,ti OR teens:ab,ti OR teenager*:ab,ti OR preteen*:ab,ti OR 'pre teen*:ab,ti OR 'pre
adolesc*:ab,ti OR preadolesc*:ab,ti OR preschool*:ab,ti OR pediatric*:ab,ti OR
paediatric*:ab,ti OR infan*:ab,ti OR newborn*:ab,ti OR 'new born*:ab,ti OR perinat*:ab,ti OR
neonat*:ab,ti OR prematur*:ab,ti OR preterm*:ab,ti OR baby:ab,ti OR babies:ab,ti OR
toddler*:ab,ti OR boy:ab,ti OR boys:ab,ti OR girl:ab,ti OR girls:ab,ti OR schoolchild*:ab,ti OR
'middle school*:ab,ti OR 'high school*:ab,ti OR juvenile:ab,ti OR pubescent:ab,ti OR 'pre
pubescent':ab,ti OR prepubescent:ab,ti OR kid:ab,ti OR kids:ab,ti OR ‘'early childhood":ab,ti
OR 'early years".ab,ti OR 'pre k':ab,ti OR 'pre primary".ab,ti OR ‘under five*:ab,ti OR 'young
child*:ab,ti OR 'head start":ab,ti OR prekindergarten:ab,ti OR 'pre kindergarten':ab,ti

#8 - 'child'/exp OR 'adolescent'/exp OR 'pediatrics'/de
#7 - #5 OR #6

#6 - 'cardiovascular disease*":ab,ti OR 'coronary artery disease".ab,ti OR 'heart disease*".ab,ti
OR 'heart failure':ab,ti OR 'myocardial infarction*:ab,ti OR 'myocardial ischemia*:ab,ti OR
stroke:ab,ti OR angina:ab,ti OR 'heart attack':ab,ti OR ‘cardiometabolic health:ab,ti OR
‘cardiovascular health':ab,ti OR 'cardiac health:ab,ti OR 'cardiovascular biomarkers'ab,ti OR
'venous thrombosis':ab,ti OR hypertension:ab,ti OR 'high blood pressure':ab,ti OR 'hdl
cholesterol:ab,ti OR 'ldl cholesterol':ab,ti OR 'total cholesterol':ab,ti OR triglycerides:ab.,ti

#5 - 'cardiovascular disease'/de OR 'heart failure'/exp OR 'heart muscle ischemia'/exp OR
'heart infarction'/exp OR 'cerebrovascular accident'/exp OR ‘cardiovascular system'/exp OR
'vein thrombosis'/exp OR 'high density lipoprotein cholesterol’/de OR 'low density lipoprotein
cholesterol'/de OR 'triacylglycerol'/exp

#4 - #1 OR #2 OR #3

#3 - ((fat OR fatty) NEAR/6 (saturat* OR unsatur* OR monounsatur* OR polyunsatur* OR
poly-unsatur* OR 'linolenic acid* OR milk OR 'infant formula*"):ab,ti

#2 - 'dietary fat*:ab,ti OR 'diet fat*:ab,ti OR 'dietary lipid*:ab,ti OR ‘fat consumption*:ab,ti OR
fat intake*":ab,ti OR 'fatty acid*:ab,ti OR 'saturated fat*:ab,ti OR 'monounsaturated fat*:ab,ti
OR 'mono-unsaturated fat*:ab,ti OR 'polyunsaturated fat*:ab,ti OR 'poly-unsaturated fat*':ab,ti
OR 'unsaturated fat*:ab,ti OR 'unsaturated fatty acid*:ab,ti OR 'omega 3".ab,ti OR 'n-3 fatty
acid*:ab,ti OR 'omega 6".ab,ti OR 'n-6 fatty acid*:ab,ti OR mufa*:ab,ti OR pufa*:ab,ti OR
'dietary cholesterol*:ab,ti OR 'eicosapentaenoic acid*':ab,ti OR 'docosahexaenoic acid*:ab,ti
OR 'linoleic acid*:ab,ti OR "alpha-linolenic acid*:ab,ti OR ‘arachidonic acid*:ab,ti OR 'milk
fat*:ab,ti OR butter:ab,ti OR ghee:ab,ti OR margarine:ab,ti OR 'dietary oil*:ab,ti OR 'plant
oil*:ab,ti OR 'olive oil*:ab,ti OR 'corn oil*":ab,ti OR 'cottonseed oil*:ab,ti OR 'cotton seed
oil*":ab,ti OR 'safflower oil*:ab,ti OR 'sesame oil*:ab,ti OR 'soybean oil*:ab,ti OR 'soya-bean
oil*:ab,ti OR 'linseed oil*:ab,ti OR 'canola oil*:ab,ti OR ‘peanut oil*:ab,ti OR 'coconut oil*:abti
OR 'edible oil*:ab,ti OR 'palm oil*:ab,ti OR 'fish oil*:ab,ti OR 'maize oil*:ab,ti OR 'oleic
acid*:abti

#1 - 'edible oil'/exp OR 'fatty acid'/de OR 'monounsaturated fatty acid'/de OR 'omega 3 fatty
acid'/de OR 'omega 6 fatty acid'/de OR 'cholesterol intake'/de OR 'unsaturated fatty acid'/exp

Question: What is the relationship between types of dietary fat consumed and risk of cardiovascular disease? 11
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OR 'butter'/de OR 'margarine'/de OR 'vegetable oil'/exp OR 'fish oil'/de

Cumulative Index of Nursing and Allied Health Literature (CINAHL)
e Provider: EBSCOhost
e Date(s) Searched: October 30, 2019
e Date range searched: January 1, 1990-December 31, 2009
e Search Strategy:

S11 - S4 AND S7 AND S10 NOT (MH "Literature Review" OR MH "Meta Analysis" OR MH
"Systematic Review" OR MH "News" OR MH "Retracted Publication" OR MH "Retraction of
Publication)

Limiters - Publication Year: 1990-2009; Peer Reviewed; English Language; Human

S10 - S8 OR S9

S9 - Child OR children OR youth* OR adolescence OR adolescent* OR teen OR teens OR
teenager* OR preteen* OR pre-teen* OR pre-adolesc* OR preadolesc* OR preschool* OR
pediatric* OR paediatric* OR Infan* OR newborn* OR new-born* OR perinat* OR neonat* OR
prematur* OR preterm* OR baby OR babies OR toddler* OR boy OR boys OR girl OR girls OR
schoolchild* OR “middle school*” OR “high school*” OR juvenile OR pubescent OR “pre
pubescent” OR prepubescent OR kid OR kids OR “early childhood” OR “early years” OR pre-k
OR pre-primary OR “under five*” OR “young child*” OR “head start” OR prekindergarten OR
pre-kindergarten

S8 - (MH "Child+") OR (MH "Adolescence+") OR (MH "Pediatrics+") OR (MH "Infant+")
S7-S50R S6

S6 - “cardiovascular disease*” OR “coronary artery disease” OR “heart disease*” OR “heart
failure” OR “myocardial infarction®” OR “myocardial ischemia*” OR stroke OR angina OR
“heart attack” OR “cardiometabolic health” OR “cardiovascular health” OR “cardiac health” OR
“cardiovascular biomarkers” OR “venous thrombosis” OR hypertension OR “high blood
pressure” OR “HDL cholesterol” OR “LDL cholesterol” OR “total cholesterol” OR triglycerides

S5 - (MH "Cardiovascular Diseases") OR (MH "Heart Failure+") OR (MH "Myocardial
Ischemia+") OR (MH "Myocardial Infarction+") OR (MH "Stroke+") OR (MH "Cardiovascular
System+") OR (MH "Venous Thrombosis+") OR (MH "Lipids/BL") OR (MH "Lipoproteins, HDL
Cholesterol") OR (MH "Lipoproteins, LDL Cholesterol") OR (MH "Triglycerides")

S4-S10R S20R S3

S3 - ((fat OR fatty) N6 (saturat* OR unsatur* OR monounsatur* OR polyunsatur* OR poly-
unsatur* OR “linolenic acid*” OR milk OR “infant formula*”))

S2 - “dietary fat*” OR “diet fat*” OR “dietary lipid*” OR “fat consumption*” OR “fat intake™” OR
“fatty acid*” OR “saturated fat*” OR “monounsaturated fat*” OR “mono-unsaturated fat*” OR
“‘polyunsaturated fat*” OR “poly-unsaturated fat*” OR “unsaturated fat*” OR “unsaturated fatty
acid*” OR omega-3 OR “N-3 fatty acid*” OR omega-6 OR “N-6 fatty acid®” OR MUFA* OR
PUFA* OR “dietary cholesterol*” OR “alpha-linolenic acid*” OR “eicosapentaenoic acid*” OR
“‘docosahexaenoic acid*” OR “linoleic acid*” OR “alpha-linolenic acid*” OR “arachidonic acid*”
OR “milk fat*” OR butter OR Ghee OR margarine OR “dietary oil*” OR “plant oil*” OR “fish oil*”
OR “olive oil* OR “corn oil*” OR “cottonseed oil*” OR “cotton seed oil*” OR “safflower oil*” OR
“sesame oil*” OR “soybean oil*” OR “soya-bean oil*” OR “linseed oil*” OR “canola oil*” OR
“‘peanut oil*” OR “coconut oil*” OR “edible oil*” OR “palm oil*” OR “fish oil*” OR “maize oil*” OR
“oleic acid*”

S1 - (MH "Dietary Fats+") OR (MH "Fatty Acids") OR (MH "Fatty Acids, Monounsaturated+")
Question: What is the relationship between types of dietary fat consumed and risk of cardiovascular disease? 12
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OR (MH "Fatty Acids, Omega-3+") OR (MH "Fatty Acids, Omega-6+") OR (MH "Cholesteral,
Dietary") OR (MH "Fats, Unsaturated+") OR (MH "Butter") OR (MH "Margarine") OR (MH
"Plant Oils+") OR (MH "Fish Oils+")

Search Strategy 2: Search strategy to capture the literature on types of dietary fats and
risk of cardiovascular disease for all ages from 2010-2019

PubMed
e Provider: U.S. National Library of Medicine
e Date(s) Searched: October 30, 2019
e Date range searched: January 1, 2010- October 30, 2019
e Search Strategy:

#4 - (#1 AND #2) NOT ("Animals"[Mesh] NOT ("Animals"[Mesh] AND "Humans"[Mesh])) NOT
(editorial[ptyp] OR comment[ptyp] OR news[ptyp] OR letter[ptyp] OR review[ptyp] OR
systematic review[ptyp] OR systematic review[ti] OR meta-analysis[ptyp] OR meta-analysis]ti]
OR meta-analyses]ti] OR retracted publication[ptyp] OR retraction of publication[ptyp] OR
retraction of publication[tiab] OR retraction noticelti]) Filters: Publication date from 2010/01/01
to 2019/10/30; English

#3 - (#1 AND #2)

#2 - "Cardiovascular Diseases"[Mesh:noexp] OR cardiovascular disease*[tiab] OR coronary
artery disease[tiab] OR heart disease*[tiab] OR "Heart Failure"[Mesh] OR heart failure[tiab] OR
"Myocardial Infarction"[Mesh] OR myocardial infarction*[tiab] OR "Myocardial Ischemia”[Mesh]
OR Myocardial Ischemia*[tiab] OR "Stroke"[Mesh] OR stroke[tiab] OR angina[tiab] OR heart
attack[tiab] OR "Cardiovascular System"[Mesh] OR "cardiometabolic health” OR
cardiovascular health[tiab] OR "cardiac health” OR "cardiovascular biomarkers" OR "Venous
Thrombosis"[Mesh] OR venous thrombosis[tiab] OR hypertension[tiab] OR high blood
pressure[tiab] OR "Lipids/blood"[Mesh] OR "Cholesterol, HDL"[Mesh] OR HDL cholesterol[tiab]
OR "Cholesterol, LDL"[Mesh] OR LDL cholesterol[tiab] OR total cholesterol[tiab] OR
"Triglycerides"[Mesh] OR triglycerides]tiab]

#1 - "Dietary Fats"[Mesh] OR dietary fat* OR diet fat* OR dietary lipid* OR fat consumption*
OR fat intake* OR "Fatty Acids"[Mesh:noexp] OR fatty acid* OR saturated fat* OR "Fatty
Acids, Monounsaturated"[Mesh] OR monounsaturated fat* OR mono-unsaturated fat* OR
polyunsaturated fat* OR poly-unsaturated fat* OR unsaturated fat* OR unsaturated fatty acid*
OR "Fatty Acids, Omega-3"[Mesh] OR omega-3[tiab] OR N-3 fatty acid* OR "Fatty Acids,
Omega-6"[Mesh] OR omega-6 OR N-6 fatty acid* OR MUFA* OR PUFA* OR "Cholesterol,
Dietary"[Mesh] OR dietary cholesterol* OR alpha-linolenic acid* OR eicosapentaenoic acid*
OR docosahexaenoic acid* OR linoleic acid* OR alpha-linolenic acid* OR arachidonic acid*
OR "Fats, Unsaturated”"[Mesh] OR milk fat*[tiab] OR "Butter"[Mesh] OR butter[tiab] OR
Gheeltiab] OR "Margarine"[Mesh] OR margarine[tiab] OR dietary oil* OR "Plant Oils"[Mesh]
OR plant oil* OR "Fish Oils"[Mesh] OR fish oil* OR olive oil* OR corn oil* OR cottonseed oil*
OR cotton seed oil* OR safflower oil* OR sesame oil* OR soybean oil* OR soya-bean oil* OR
linseed oil* OR canola oil* OR peanut oil* OR coconut oil* OR edible oil* OR palm oil* OR fish
oil* OR maize oil* OR oleic acid* OR ((fat[tiab] OR fatty[tiab]) AND (saturat* OR unsatur* OR
monounsatur* OR polyunsatur* OR poly-unsatur* OR linolenic acid* OR "Milk"[Mesh] OR
milk[tiab] OR "Infant Formula"[Mesh] OR infant formula*[tiab]))

Cochrane Central Register of Controlled Trials (CENTRAL)

Question: What is the relationship between types of dietary fat consumed and risk of cardiovascular disease? 13
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Provider: John Wiley & Sons

Date(s) Searched: October 30, 2019

Date range searched: January 1, 2010- October 30, 2019
Search Strategy:

#1 - [mh "Dietary Fats"] OR [mh *Fatty Acids"] OR [mh "Fatty Acids, Monounsaturated”] OR

[mh "Fatty Acids, Omega-3"] OR [mh "Fatty Acids, Omega-6"] OR [mh "Cholesterol, Dietary"]
OR [mh "Fats, Unsaturated"] OR [mh Butter] OR [mh Margarine] OR [mh “Plant Qils”] OR [mh
"Fish Qils"]

#2 - (“dietary fat*” OR “diet fat*” OR “dietary lipid*” OR “fat consumption*” OR “fat intake® OR
“fatty acid*” OR “saturated fat*” OR “monounsaturated fat*” OR “mono-unsaturated fat*” OR
“‘polyunsaturated fat*” OR “poly-unsaturated fat*” OR “unsaturated fat*” OR “unsaturated fatty
acid®” OR omega-3 OR “N-3 fatty acid*” OR omega-6 OR “N-6 fatty acid*” OR MUFA* OR
PUFA* OR “dietary cholesterol*” OR “alpha-linolenic acid*” OR “eicosapentaenoic acid*” OR
“‘docosahexaenoic acid*” OR “linoleic acid*” OR “alpha-linolenic acid*” OR “arachidonic acid*”
OR “milk fat*” OR butter OR Ghee OR margarine OR “dietary oil*” OR “plant oil*” OR “fish oil*”
OR “olive oil*” OR “corn oil*” OR “cottonseed oil*” OR “cotton seed oil*” OR “safflower oil*” OR
“sesame oil*” OR “soybean oil*” OR “soya-bean oil*” OR “linseed oil*” OR “canola oil*” OR
“‘peanut oil*” OR “coconut oil*” OR “edible oil*” OR “palm oil*” OR “fish oil*” OR “maize oil*” OR
“oleic acid*”):ti,ab,kw

#3 - ((fat OR fatty) NEAR/6 (saturat* OR unsatur* OR monounsatur* OR polyunsatur* OR poly-
unsatur* OR “linolenic acid*” OR [mh Milk] OR milk OR [mh "Infant Formula"] OR “infant
formula*”)):ti,ab,kw

#4 - #1 OR #2 OR #3

#5 - [mh M Cardiovascular Diseases"] OR [mh "Heart Failure”] OR [mh "Myocardial Ischemia”]
OR [mh "Myocardial Infarction"] OR [mh Stroke] OR [mh "Cardiovascular System"] OR [mh
"Venous Thrombosis"] OR [mh Lipids/BL] OR [mh "Cholesterol, HDL"] OR [mh "Cholesterol,
LDL"] OR [mh Triglycerides]

#6 - (“cardiovascular disease*” OR “coronary artery disease” OR “heart disease*” OR “heart
failure” OR “myocardial infarction*” OR “myocardial ischemia*” OR stroke OR angina OR
“heart attack” OR “cardiometabolic health” OR “cardiovascular health” OR “cardiac health” OR
“cardiovascular biomarkers” OR “venous thrombosis” OR hypertension OR “high blood
pressure” OR “HDL cholesterol” OR “LDL cholesterol” OR “total cholesterol” OR
triglycerides):ti,ab,kw"

#7 - #5 OR #6

#8 - #4 AND #7" with Publication Year from 2010 to 2019, in Trials (Word variations have been
searched)

Embase
e Provider: Elsevier
e Date(s) Searched: October 30, 2019
e Date range searched: January 1, 2010- October 30, 2019
e Search Strategy:

#8 - #4 AND #7 AND ([article]/lim OR [article in press]/lim) AND [humans]/lim AND
[english]/lim AND [2010-2019]/py NOT ([conference abstract]/lim OR [conference review]/lim
OR [conference paper]/lim OR [editorial)/lim OR [erratum]/lim OR [letter]/lim OR [note]/lim OR
[review]/lim OR [systematic review]/lim OR [meta analysis]/lim)

Question: What is the relationship between types of dietary fat consumed and risk of cardiovascular disease? 14
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#7 - #5 OR #6

#6 - 'cardiovascular disease*":ab,ti OR 'coronary artery disease".ab,ti OR 'heart disease*".ab,ti
OR 'heart failure:ab,ti OR 'myocardial infarction*:ab,ti OR 'myocardial ischemia*:ab,ti OR
stroke:ab,ti OR angina:ab,ti OR 'heart attack':ab,ti OR ‘cardiometabolic health:ab,ti OR
‘cardiovascular health:ab,ti OR 'cardiac health:ab,ti OR 'cardiovascular biomarkers'ab,ti OR
'venous thrombosis':ab,ti OR hypertension:ab,ti OR 'high blood pressure':ab,ti OR 'hdl
cholesterol:ab,ti OR 'ldl cholesterol:ab,ti OR 'total cholesterol':ab,ti OR triglycerides:ab,ti

#5 - 'cardiovascular disease'/de OR 'heart failure'/exp OR ‘heart muscle ischemia'/exp OR
'heart infarction'/exp OR 'cerebrovascular accident'/exp OR ‘'cardiovascular system'/exp OR
'vein thrombosis'/exp OR 'high density lipoprotein cholesterol’/de OR 'low density lipoprotein
cholesterol'/de OR 'triacylglycerol'/exp

#4 - #1 OR #2 OR #3

#3 - ((fat OR fatty) NEAR/6 (saturat* OR unsatur* OR monounsatur* OR polyunsatur* OR
poly-unsatur* OR 'linolenic acid* OR milk OR 'infant formula*')):abti

#2 - 'dietary fat*:ab,ti OR 'diet fat*:ab,ti OR 'dietary lipid*:ab,ti OR ‘fat consumption*:ab,ti OR
fat intake*":ab,ti OR 'fatty acid*:ab,ti OR 'saturated fat*:ab,ti OR 'monounsaturated fat*:ab,ti
OR 'mono-unsaturated fat*:ab,ti OR 'polyunsaturated fat*:ab,ti OR 'poly-unsaturated fat*':ab,ti
OR 'unsaturated fat*:ab,ti OR 'unsaturated fatty acid*:ab,ti OR 'omega 3":ab,ti OR 'n-3 fatty
acid*:ab,ti OR 'omega 6".ab,ti OR 'n-6 fatty acid*:ab,ti OR mufa*:ab,ti OR pufa*:ab,ti OR
'dietary cholesterol*':ab,ti OR 'eicosapentaenoic acid*':ab,ti OR 'docosahexaenoic acid*:ab.,ti
OR 'linoleic acid*:ab,ti OR 'alpha-linolenic acid*:ab,ti OR 'arachidonic acid*:ab,ti OR 'milk
fat*:ab,ti OR butter:ab,ti OR ghee:ab,ti OR margarine:ab,ti OR 'dietary oil*:ab,ti OR 'plant
oil*:ab,ti OR 'olive oil*:ab,ti OR 'corn oil*:ab,ti OR 'cottonseed oil*:ab,ti OR 'cotton seed
oil*:ab,ti OR 'safflower oil*":ab,ti OR 'sesame oil*:ab,ti OR 'soybean oil*:ab,ti OR 'soya-bean
oil*:ab,ti OR 'linseed oil*:ab,ti OR 'canola oil*:ab,ti OR 'peanut oil*":ab,ti OR 'coconut oil*:ab,ti
OR 'edible oil*:ab,ti OR 'palm oil*:ab,ti OR 'fish oil*":ab,ti OR 'maize oil*:ab,ti OR 'oleic
acid*:abti

#1 - 'edible oil'/exp OR 'fatty acid'/de OR 'monounsaturated fatty acid'/de OR 'omega 3 fatty

acid'/de OR 'omega 6 fatty acid'/de OR 'cholesterol intake'/de OR 'unsaturated fatty acid'/exp
OR 'butter'/de OR 'margarine’/de OR 'vegetable oil'/exp OR ‘fish oil'/de

Cumulative Index of Nursing and Allied Health Literature (CINAHL)
e Provider: EBSCOhost
e Date(s) Searched: October 30, 2019
e Date range searched: January 1, 2010-December 31, 2019
e Search Strategy:

S8 - S4 AND S7 NOT (MH "Literature Review" OR MH "Meta Analysis" OR MH "Systematic
Review" OR MH "News" OR MH "Retracted Publication” OR MH "Retraction of Publication)
Limiters - Publication Year: 2010-2019; Peer Reviewed; English Language; Human

S7-S50R S6

S6 - “cardiovascular disease*” OR “coronary artery disease” OR “heart disease*” OR “heart
failure” OR “myocardial infarction®” OR “myocardial ischemia*” OR stroke OR angina OR
“heart attack” OR “cardiometabolic health” OR “cardiovascular health” OR “cardiac health” OR
“cardiovascular biomarkers” OR “venous thrombosis” OR hypertension OR “high blood
pressure” OR “HDL cholesterol” OR “LDL cholesterol” OR “total cholesterol” OR triglycerides

S5 - (MH "Cardiovascular Diseases") OR (MH "Heart Failure+") OR (MH "Myocardial
Question: What is the relationship between types of dietary fat consumed and risk of cardiovascular disease? 15
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Ischemia+") OR (MH "Myocardial Infarction+") OR (MH "Stroke+") OR (MH "Cardiovascular
System+") OR (MH "Venous Thrombosis+") OR (MH "Lipids/BL") OR (MH "Lipoproteins, HDL
Cholesterol") OR (MH "Lipoproteins, LDL Cholesterol") OR (MH "Triglycerides")

S4-S10R S2 OR S3

S3 - ((fat OR fatty) N6 (saturat* OR unsatur* OR monounsatur* OR polyunsatur* OR poly-
unsatur* OR “linolenic acid*” OR milk OR “infant formula*”))

S2 - “dietary fat*” OR “diet fat*” OR “dietary lipid*” OR “fat consumption*” OR “fat intake*” OR
“fatty acid*” OR “saturated fat*” OR “monounsaturated fat*” OR “mono-unsaturated fat*” OR
“‘polyunsaturated fat*” OR “poly-unsaturated fat*” OR “unsaturated fat*” OR “unsaturated fatty
acid*” OR omega-3 OR “N-3 fatty acid*” OR omega-6 OR “N-6 fatty acid*” OR MUFA* OR
PUFA* OR “dietary cholesterol*” OR “alpha-linolenic acid*” OR “eicosapentaenoic acid*” OR
“‘docosahexaenoic acid*” OR “linoleic acid*” OR “alpha-linolenic acid*” OR “arachidonic acid*”
OR “milk fat*” OR butter OR Ghee OR margarine OR “dietary oil*” OR “plant oil*” OR “fish oil*”
OR “olive oil*” OR “corn oil*” OR “cottonseed oil*” OR “cotton seed oil*” OR “safflower oil*” OR
“sesame oil*” OR “soybean oil*” OR “soya-bean oil*” OR “linseed oil*” OR “canola oil*” OR
“‘peanut oil*” OR “coconut oil*” OR “edible oil*” OR “palm oil*” OR “fish oil*” OR “maize oil*” OR
“oleic acid*”

S1 - (MH "Dietary Fats+") OR (MH "Fatty Acids") OR (MH "Fatty Acids, Monounsaturated+")
OR (MH "Fatty Acids, Omega-3+") OR (MH "Fatty Acids, Omega-6+") OR (MH "Cholesterol,
Dietary") OR (MH "Fats, Unsaturated+") OR (MH "Butter") OR (MH "Margarine") OR (MH
"Plant Oils+") OR (MH "Fish Oils+")

Question: What is the relationship between types of dietary fat consumed and risk of cardiovascular disease? 16
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LITERATURE SEARCH AND SCREENING RESULTS

The flow chart (Figure 2) below illustrates the literature search and screening results for
articles examining the systematic review question. The results of the two electronic database
searches, after removal of duplicates, were screened independently by two NESR analysts
using a step-wise process by reviewing titles, abstracts, and full-texts to determine which
articles met the inclusion criteria. Refer to Table 2 for the rationale for exclusion for each
excluded full-text article. A manual search was done to find articles that were not identified
when searching the electronic databases; all manually identified articles are also screened to
determine whether they meet criteria for inclusion.

Figure 2: Flow chart of literature search and screening results"

Electronic databases searched Manual search
A=
o References of
3 PubMed, Embase, Cochrane, CINAHL included articles and
e N=43,989 (N=28,120 after duplicates removed) existing systematic
reviews
Titles screened Articles excluded
N=28,120 N=23,285
2
-E Abstracts screened Articles excluded
g N=4,835 N=3,499
? |
Full-texts screened Articles excluded
N=1,335 N=1,112
Articles from electronic database search n?;ﬁ:sszr:rr:h
3 N=223 N=5
o
=
(]
@
E Articles included in the systematic review
E
N=228

v The flow chart depicts the combined raw search totals from the electronic databases that were searched from both
searches that included 43,989 raw results, 6,048 raw results in the first search strategy and 37,941 raw results in the
second search strategy (both search strategies described in the Electronic databases and search terms section).
Search results were combined for efficiency and screened together in screening software by two analysts
independently because both searches addressed the same overall systematic review question from different search
date ranges.
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The table below lists the articles excluded after full-text screening from two electronic searches, and includes columns for the
categories of inclusion and exclusion criteria (see Table 1) that studies were excluded based on. At least one reason for exclusion
is provided for each article, as indicated by an “X” in one of the columns, though this may not reflect all possible reasons for
exclusion. Information about articles excluded after title and abstract screening is available upon request.

Table 2. Articles excluded after full text screening with rationale for exclusion

Intervention/

Reference Study Design Exposure or Outcome Other
Comparator
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vV This table presents the combined list of articles excluded after full text screening from both searches. As stated previously, the search results from both
search strategies (described in the Electronic databases and search terms section) were combined for efficiency and screened together in screening software
by two analysts independently because both searches addressed the same overall systematic review question from different search date ranges.
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